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1. EnexTpoMarHiTHi i TENIOBi NIpoLecH B iHOYKIINHNUX YCTAHOBKAX HAarpiBaHH4 TEIJIOHOCIIB.

2. Electromagnetic and thermal processes in induction installations for heat transfer fluids.

Pedepar:

1. Inceprarist npucBs4YeHa po3poodLi METOLy PO3PaXyHKy €JIEKTPOMArHiTHUX i TEIJIOBUX MOJIiB UUIIHAPUYHUAX
iHAYKTOPIB i3 3aBaHTa)KEHHSM y BUTJISZI ITy4Ka HEIIiJIbHO PO3TAlOBAaHUX CTEP)KHIB UM TPYO, 3 ypaxyBaHHIM
HeJIiHIHYX BJaCcTUBOCTEN (pepOMAarHiTHOrO 3aBaHTaXEHHs i CKiHU€HHOI JOBXKMHYU iHAyKTOpa. [IpoananizoBaHoO
Cy4aCHi METOOM PO3PaxyHKY i MOZEIIOBAHHS €JIEKTPOMArHiTHUX i TEIUIOBUX IIPOLECIB NPU iHOYKLiHOMY
HarpiBaHHi, Ta OGI'PYHTOBAHO JNOLiNBbHICTh PO3POOKU METOAY PO3PAXYHKY LMJIIHAPUYHUX iHAYKTOPIB CKiHY€HHOI
IOBKMHM i3 3aBaHTOKEHHSIM Y BUTJIAI] ITy4YKa CTEPXKHIB 4n TPy6. PO3p061€HO KOMOIHOBAHY Y CEIbHO-aHATITUYHY
MaTeMaTU4HY MOZEJIb IJIs1 PO3PaxyHKy €JIEKTPOMAarHiTHUX i TEIJIOBUX IOJIB IWJIIHAPUYHOTO iHIYKTOPa CKiHY€HHO]
IOBXVHHU 3 PO3Taly>KeHUM (PEPOMArHiTHUM 3aBaHTKEHHSIM IIPM KMBJIEHH] iHAYKTOPA Bif, IKepesia Hallpyru.
P03paxyHOK €71eKTPOMAarHiTHOrO I0J14 M0JIArae y PO3B'sa3aHHi rpaHUYHOI 3a1a4i y KIHIEBUX MEXax Y BULITIEHUX

0071aCTAX 3 pi3HNMU Qi3NYHMMU BJIACTUBOCTSIMH i Y3rO[I)K€HHi OTPUMAaHUX PillleHb Ha IPaHUIISIX PO3MEKYBaHHSI.



Po3paxyHOK TeMIIEPaTyPHUX MOJIiB Y PO3raly>KEHOMY 3aBaHTaKE€HHI 3BOJUTHCS 0O BU3HAYEHHS PO3MNOAINY
TEIJIOBYX I10JIiB B OMHUYHOMY €JIeMEHTi 3aBaHTaXXeHHS i [107abIIOro MOMMPEHHIM PillleHHS Ha BECh 00'eM
3aBaHTaXeHHs. Po3pobiieHo iHAyKLifiHe 00J1aHaHHS 1J1s1 HarpiBaHHS IPOMIPKHUX CepeloBUL i3 3aCTOCYBAHHSIM
TEIJIOOOMIHHOI [1I0BEPXHI Y BUIJISA IyYKa HElLiJIbHO PO3TallOBaHUX (PEPOMArHiTHMX CTEP>KHIB MaJIOro JiaMeTpa.
[TopiBHAHHS €KCIIEPUMEHTANIbHUX | PO3PaXyHKOBUX PE3YJbTaTiB HiATBEPIKYIOTh BUCOKY LOCTOBIPHICTDL
PO3pO6IEHOr0 TEOPETUYHOIO METOY PO3PaXyHKY LMJIIHAPUYHUX iHAYKTOPIB i3 3aBaHTa)KEHHSIM Y BUTJISA ITyYKa
CTep>KHiB abo Tpyo.

2. The Thesis is devoted to the development of method for calculating electromagnetic and thermal fields of
cylindrical inductors, which are loaded by a bundle of rods or pipes, taking into account nonlinear properties of
ferromagnetic load and finite length of the inductor. In this thesis the analysis of modern methods calculation and
simulation of electromagnetic and thermal processes in induction heating was conducted. Based on the analysis of
the desirability of developing calculation method finite length cylindrical inductors which are loaded by a bundle of
rods or pipes was justified. Combined numerical and analytical mathematical model for calculating the
electromagnetic and thermal fields of the cylindrical inductor which is loaded by a bundle of ferromagnetic rods or
pipes at power inductor from the voltage source has been developed. The problem of calculating the
electromagnetic field is reduced to the solution of the boundary problem in finite bounds for selected areas with
different physical properties and coordination of the solutions at the boundaries. The problem of calculating the
temperature fields in the ferromagnetic branched load is reduced to determining the distribution of thermal fields
in a single load element and subsequent distribution solutions for all volume of load. Induction heating equipment
for heat intermediate materials, with using a heat exchange surface as a leaky located of bundle ferromagnetic
rods of small diameter, has been developed. Comparison of experimental and theoretical results confirms the high
accuracy of the developed theoretical method calculation of cylindrical inductors, which are loaded by a bundle of
rods or pipes.
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